delta-Aminolevulinate synthetases in the liver cytosol fraction and mitochondria of mice treated with allylisopropylacetamide and 3,5-dicarbethoxyl-1,4-dihydrocollidine.
Hepatic delta-aminolevulinate (ALA) synthetase was induced in mice by the administration of allylisopropylacetamide (AIA) and 3,5-dicarbethoxy-1,4-dihydrocollidine (DDC). In both cases, a significant amount of ALA synthetase accumulated in the liver cytosol fraction as well as in the mitochondria. The apparent molecular weight of the cytosol ALA synthetase was estimated to be 320,000 by gel filtration, but when the cytosol ALA synthetase was subjected to sucrose density gradient centrifugation, it showed a molecular weight of 110,000. In the mitochondria, there were two different sizes of ALA synthetase with molecular weights of 150,000 and 110,000, respectively; the larger enzyme was predominant in DDC-treated mice, whereas in AIA-treated mice and normal mice the enzyme existed mostly in the smaller form. When hemin was injected into mice pretreated with DDC, the molecular size of the mitochondrial ALA synthetase changed from 150,000 to 110,000. The half-life of ALA synthetase in the liver cytosol fraction was about 30 min in both the AIA-treated and DDC-treated mice. The half-life of the mitochondrial ALA synthetase in AIA-treated mice and normal mice was about 60 min, but in DDC-treated mice the half-life was as long as 150 min. The data suggest that the cytosol ALA synthetase of mouse liver is a protein complex with properties very similar to those of the cytosol ALA synthetase of rat liver, which has been shown to be composed of the enzyme active protein and two catalytically inactive binding proteins, and that ALA synthetase may be transferred from the liver cytosol fraction to the mitochondria with a size of about 150,000 daltons, followed by its conversion to enzyme with a molecular weight of 110,000 within the mitochondria. The process of intramitochondrial enzyme degradation seems to be affected in DDC-treated animals.